Cloning and expression of the gene encoding alpha-acetolactate decarboxylase from Acetobacter aceti ssp. xylinum in brewer's yeast.
Acetobacter aceti ssp. xylinum genomic library was constructed using cosmid pJB8 in Escherichia coli. The gene encoding alpha-acetolactate decarboxylase (ALDC) was isolated from the library by direct measurement of ALDC activity. The ALDC gene was expressed by its own promoter in E. coli. The nucleotide sequence was determined, and an open reading frame which may encode a protein composed of 304 amino acids with a molecular weight of 33,747 was found. A brewer's yeast was transformed with the YEp-type plasmid containing the ALDC gene placed under the control of the glyceraldehyde-3-phosphate dehydrogenase promoter. The laboratory-scale growth test confirmed that the total diacetyl concentration was considerably reduced by the transformant. The analysis of the wort indicates that the Acetobacter ALDC reduces the concentration of diacetyl more effectively than that of 2,3-pentanedione.